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Tritium-Labeled Compounds VIII. Confirmation of the Po-
sition of the Tritium in D-Glucose-6-f and D-Glucitol-5-¢
Lotna T. Sniegoski and Horace S. Ishell

(Agguet 29, 1961)

‘The radioehetmical purity of D-glucode-f4 and p-glucitol-#£ wras establivshed by oxidetion

of the labeled sompounds and detormination of the radipsetlvity of the products.

The

regults show that, in each instance, the tritiym Is prasent solely in the position cited.

1. Imtreduction and Discussion

Clarbohydrates  position-labeled  with  tritium
have proved useful for studying reaction mechanisma
and for investigating complex biological problema.
In order to interpret the results of studies conducted
with totiutn-labeled ecarbohvdrates, it i essential
that the position of the tritium labal be accurately
known, and that the carbohydrate be labeled ex-
clusivei_v in the position cited,

As has previously been demonstrated, p-glucose-I-,
pr a:red]i;}r reduction ¢f p-glucono-1,5-lactone either
m‘zﬁ sodium amalpam in tritiated water or with
lithivm borohydride< in pyridine solution, is labeled
exclusively at C-1 [1].2 ?n the pressnt study, it has
been shown that the D—%léﬂﬁs - and p-glucitol-5-
distributed uwnder the KNBS labeled-sugar project [2]
are labeled exclusively at C—6 and -5, respectively.

The compounds in guestion were synthesized by
reduction of suitable substances with lithium boro-
hydride [3]. p-Glucose-f4 was obtained by hy-
drolysia of 1,2-O-isopropylidene-p-glucose-G-¢ pre-
pared by reduction of 1,2-O-isopropylidene-p-glu-
curono-6,3-Iactone [4]. p-Glucitol-5-t was prepared
by reduction of rL-sprbose, and waa separated b
crystallization as the Dﬂucitol— yridine complex [5].

t seemmed possibla that, in the reduction of the
carbonyl group with lithium boerohydride+, enoliza-
tion might oceur between the carbonyl group and the
adjncent group, leading to unsaturation and sub-
sgquent intro:ﬁmtion of tritium at a position other
than the desived one. This study was undertalen to
determine whether each of the materials was lahaled
only in the position cited.

t order t¢ prove the position of tritium, the
Jabeled suger was s0 oxidized as to remove sll of the
hydrogen or tritium at one position or more in the
carbon chein, and the molar aetivity of the deriva-

tive was compared with that of the original com-

cund.
P Thus, in the analyss of p-glucose-f-t, a sampile of
the sugar was oxidized with dilvte nitric acid to po-
tassium hydrogen p-glucarate [6,7].  This compound
containa no hydrogen or tritium sttached to C-1 or
C-6. Ra.diﬂassaﬁ of the purified potassium hydro-
gen p-glucarate showed that it contained no tritium,
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Consequently, all of the teitinzm in ucoge-G-f Iz at
C-1 or C-4. >l

Next, a sample of the p-glucose-#-f was oxidized
with iodine by the Kline-Acres method [8] to potas-
sium p-gliconnte-f-f, which containg no hydrogen or
tritium attached to C—1. The potassium p-glueo-
nate-G-¢ was purified by recrystallization to constant
sctivity, and was found to have the same molar we-
tivity as the p-glucose-§-f. Since all of the trit-
um in ngluocose-8-¢ must be at C-1 or -6, and
there is no tritium at -1, all of the tritium in

Tucose-5-1 muet be at C-4.

n the determination of the position of the label in
r—glucitol-§-2, & bacterial oxidation with deetebacter
subozydans was conducted. A, suborydans attacks
only those compounde containing the

H HH
HO—C—(C -1
H HO OH

group in the p-configuration, oxidizing the penglti-
mate group te a carbonyl group [9].  In the oxidation
of ucitol, the hydrogen {or tritlum} atom at C-5,
the site of oxidation, iz removed, t¢ yield r-sorhose
(10, 11). When b- fucitol-5¢ was oxidized, the re-
sulting r-sorhese contained no radicactivity; hence
there could have been no fritium at positions other
than -5 in the pglucitol-5-f.

Radioactivity assay= were mada with & 2=, win-
dowless, gas-low, proportional counter. Materiale
of very low activity were counted in films of sodiom
{-{carboxymetbvlicellulose (CMC) on 2-in. planch-
ats [12, 13]. ateriale of higher activity wera
counted in sclutions of formamide [14]. Table 1
gives a summsry of the results.

Tasrw 1. Analyaia of D-glucoes-6-t and D-gincifel-S-t
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» Thi pakeriak Indicates the tritlnm-heaping carbon abom.,




2. Experimental Procedures

2.1. Preparation of Derivativas of D-Glucose-§-£
a, Potaggmm Hydrogen p-Glnecorate

A 5.660-mg sample of p-gluecose£i£ (0.031 mmola,
1.10 me/mmole) was combined with 101.9 mg (0.56
mmola] of nonradicactive lacose in a 50-ml
porcelain cassercle.  Thirty milliliters of 1-Af vatrie
acid was added, and the solution was concentrated
to drynese on a steam bath. The residue was
dissolved in distilled water, and the solution was
transferred to a 100-ml standard-tapered fask,
neutralized with 5-percent potassium  carbooate
solution to the phenclphthalein end-peint, re-
acidified with glacial acetin acid, and concentrated
under reduced pressure to a sirup. After the sirup
had hean transferred to a test tube with glacial acatic
acid, potassium hydrogen p-glucarate cryatallized.
After about two hours, the mother liquor was
temoved from the potassium salt with a capillary

ipet, and the solid was washed once with water,

t was then recrystallized by dissolving it in the
minimal amount of hot water, addi ecolorizl
earbon, and filtering through infusomal earth an
decolorizing carbon. The vield after one recrystolli-
zation was 43 mg (29 percent}). After three recrys-
tallizations, the potassium hydrogen p-glucarate was
radioassayed by counting in filme of CMO. Both
the sample and the background planchets (6 each}
weie counted to a total of 20,000 counts: they gave
the same average number of counts per second.

b. Potusgiym D-Gluconite-§ -

A 36.7-mg eample of p-glucose-6-4 {0.204 mmole
1,10 mefmmola) was placed in a 50-ml flask an
dissol in 1 ml of water. An excess of iodine,
4.79 ml of 0.0511-3 solution ?:1245 mmole), was
added, followed by 6.16 ml of 0.0993-M sodium
hydroxide (0,612 mmole), added l.‘]mgmae while the
contents of the flask wera mixed, The solution was
allowed to stand for about 10 min and was then
paseed through a column eentaining 5 ml of cation-
exchange resin JAmberlite TR-1200.  To the effluent
was added 0.5 mmole of freshly prepared eilver
carbouate, and the mixture was stirred until all
jodida had been converted to silver iodide. The
solid was removed by filtraiion, and ihe filirste,
which gave & negative test Tor iodide ion, was passed
through 7 ml of cation-exchange resin, The effvent
was concentrated under reduced pressure and then
neutralized to the phenolphthalein end-point with
dilute potassium hydroxide. The solution of potas-
sium p-gluconate£-f was filtered into a standard-
tapered test iube, concentrated, and brought to
cryetallization by dropwize addition of methanol.
After 1 dey, 37 mg (77 percent] of potassium p-

gluconate-f4 had separated. Badioassays of the
eompound in formamide solution after two and
threa recrystallizations gave activities of 1.10 and
1.09 mc/inmole, respectively.

2.2. Preparation of Derivative of D-Glucitol-5-¢
Q. [-Scrbose

A 181-mg zample of D§lucitol—5~t (1.0 mmole,
0.075 me/mmole) was oxidized to r-sorbose with

A s 14 aﬂcunlmg' to the procedurs previously
described for the oxidation of D-m&unftﬂl to b-
fructose [15). The broth and mocplom wera

.a-.
pared ms before, but with n-glucitol {inetead {I?TD-
mannmitol) as the substrate. The agar alants vsed
for maintenance of the culture were prepared from
10-ml aliquets of an aqueous euspension containing,
by weight, 1.5 percent of agar, 1 percent of yoast
axtract, 0.3 percent of p-glucose, and 1 percent of
caleium carhonata.

The t-gorbose, produced in a yield of 80 percent,
was purified by several reerystallizations from
methanol-2-propanol, and was assayed in films of
OMQ; it contained no radioactivity,
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